Characterization of low potassium-resistant mutants of the Madin-Darby canine kidney cell line with defects in NaCl/KCl symport.
Three independent mutants of the Madin-Darby canine kidney cell line (MDCK) have been isolated which were capable of growth in media containing low concentrations of potassium. All three mutants were deficient to varying extents in furosemide- and bumetanide-sensitive 22Na+, 86+b+, and 36Cl- uptake. The two mutants most resistant to low K+ media had lost essentially all of the 22Na+, 86Rb+, and 36Cl- uptake activities of this system. The third mutant was partially resistant to low K+ media and had reduced levels of bumetanide-sensitive uptake for all three ions. Extrapolated initial uptake rates for 22Na+, 86Rb+, and 36Cl- revealed that the partial mutant exhibited approximately 50% of the parental uptake rates for all three ions. The stoichiometries of bumetanide-sensitive uptake in both the parental cell line and the partial mutant approximated 1 Rb+:1 Na+:2 Cl-. The results of this study provide genetic evidence for a single tightly-coupled NaCl/KCl symporter in MDCK cells. The correlation between the ability to grow in low K+ media and decreased activity of the bumetanide-sensitive co-transport system suggests that the bumetanide-sensitive transport system catalyzes net K+ efflux from cells in low K+ media. The results of 86Rb+ efflux studies conducted on ouabain-pretreated mutant and parental cells are consistent with this interpretation. Cell volume measurements made on cells at different densities in media containing normal K+ concentrations showed that none of the mutants differed significantly in volume from the parental strain at a similar cell density. Furthermore, all three mutants were able to readjust their volume after suspension in hypotonic media. These results suggest that in the MDCK cell line, the bumetanide-sensitive NaCl/KCl symport system does not function in the regulation of cell volume under the conditions employed.